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INTERNATIONAL PREmilNARY EXAMINATION REPORT 
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PCT/AU2003/000955 



Basis of the report 



[x] the claims. 



[x1 the drawings, 



1 . With regard to the elements of the international application:* 
[~| the international application as originally filed. 

[X] tiie description, pages l,2,*-20, as originally filed, 
pages , filed with the demand, 

pages 3, received on 23 January 2004 withtheletterof 23 January 2004 
pages 22-25, as originally filed, 

pages , . as amended (together with any statement) under Article 19, 
pages , filed with the demand, 

pages 21 , received on 23 January 2004 with the letter of 23 January 2004 
pages 1/7-7/7, as originally filed, 
pages , filed with the demand, 
pages , received on withtheletterof 
I I the sequence listing part of the description: 

pages , as originally filed 
pages , filed with the demand 
pages 9 received on withtheletterof 
. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 
which the international application was ffled, unless otiierwise indicated under this item. 
These elements were available or furnished to this Authority in flie followii^ language which is: 
[— ] flie language of a translation furnished for flie purposes of international search (under Rule 23.1(b)). 
I — I the language of publication of the intranational application (under Rule 48.3(b)). 

n the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 
and/or 55.3). 

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international appUcation, the international 
preliminary examination was carried out on lie basis of the sequence listing: 
contained in ttie international application in written form. 

I [ ffled togeflierwifliihe international application in conqjuter readable form. 

I I funiished subsequently to this Authority in written form. 

I I furnished subsequenfly to this Aufliority in conqjuter readable forin. 

n The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
— international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished 

4, The amendments have resulted in the cancellation of: 
I [ the description, pages 
I I the claims, Nos. 
I I the drawings, sheets/fig. 
5 n Thisreporthasbeenestablishedasif(someof)theamendinentshadnotbeennmd^^ since they have been considered to 
> go beyond the disclosure as filed, as mdicated in the Supplemental Box (Rule 70.2(c)). 



report as '^originally filed^ and are not annexed to this report since they do not contain amendments (Rules 70. 1 6 and 70. J 7), 
• • Any replacement slteet containing such amendments must be referred to under item J and annexed to this report 
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V. ReasooedstatementunderArticre3S(2)withregardtoaovelty.iuventivestep or industrial appUcabiUty; citations 
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2. Citations and e>q)lanations (Rule 70.7) 



Claims 1-23 meet the criteria set out in PCT Article 33(2H4) because the pnor art doesnot ^'J^ ^ 

suggest a mass spectrometer including an interface between a plasma ^^^^^^^^^^^^^^.^f^^^^^ 
reSive gas for attenuating polyatomic or multicharged interfermg ions by P^^^^^^"/ x^^^*^^ °^ 
Interactions in plasma is supplied into an aperture of a sampling cone or a skimmer ^^''^.fJ^^J^^^''^ 
wSch the plasL flows from a higher pressure region toward a lower pressure region art ^s 

I^ctromeLs, the reactive gas has been supplied in flie region between the san^jlmg and slammer cones. 
The invention has industrial appUcability in mass spectrometry. 
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nisHnsure of the Invention 

According to a first aspect, the present invention provides a mass 

spectrometer including 

a plasma ion source for providing analyte ions, 
5 a mass analyser, 

an interface between the plasma ion source and the mass analyser. 

the interface comprising a structure being one of a sampling cone 
and a skimmer cone of the Interface which separates a first region at a relatively 
high pressure which receives plasma from the plasma ion source from a second 
0 region at a relatively low pressure leading to the mass analyser and which 
provides an aperture between the first higher pressure region and the second 
lower pressure region through which the plasma flows from the higher pressure 
region towards the lower pressure region, 

the interface stmcture including a passage for supplying a 
15 substance into the aperture for interaction with the plasma for attenuating 
polyatomic or multicharged interfering ions by reactive or colllsional interactions. 

The invention, in a second aspect, provides a method for plasma mass 

spectrometry including 
20 generating a plasma containing analyte ions, 

substantially confining the plasma radially whilst flowing it from a higher 
pressure region towards a lower pressure region, 

supplying a substance directly Into the substantially radially confined 
plasma to cause reactive or colllsional interactions with polyatomic or 
25 multicharged interfering ions therein and thereby attenuate such polyatomic or 

multicharged ions, and 

extracting an ion beam from the plasma for mass analysis of the analyte 

ions. 

30 In the case of an ICP-MS having a sampling cone-skimmer cone 

Interface, the aperture of a mass spectrometer according to the first aspect of 
the Invention may be the hole through either the sampling cone or the skimmer 
cone. Such a hole will radially confine the plasma as defined in the second 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1 . A mass spectrometer including 

a plasma ion source for providing analyte ions, 
a mass analyser, 

5 an Interface between the plasma ion source and the mass analyser, 

the Interface comprising a structure being one of a sampling cone and a 
skimmer cone of the interface which separates a first region at a relatively high 
pressure which receives plasma from the plasma ion source from a second 
region at a relatively low pressure leading to the mass analyser and which 
1 0 provides an aperture between the first higher pressure region and the second 
lower pressure region through which the plasma fiows from the higher pressure 
region towards the lower pressure region, 

the interface structure including a passage for supplying a substance into 
the aperture for interaction with the plasma for attenuating polyatomic or 
1 5 multicharged interfering ions by reactive or collisional interactions. 

2. A mass spectrometer as claimed in claim 1 wherein the interface 
comprises a sampling cone followed by a skimmer cone, wherein said structure 
is the skimmer cone which includes the passage for supplying a substance into 

20 its aperture. 

3. A mass spectrometer as claimed in claim 1 wherein the interface 
comprises a sampling cone followed by a skimmer cone, wherein said structure 
is the sampling cone which includes the passage for supplying a substance into 

25 its aperture. 

4. A mass spectrometer as claimed in claim 2 wherein the sampling cone 
includes a passage for supplying a substance into its aperture for interaction 
with the plasma for attenuating polyatomic or multicharged interfering ions by 

30 reactive or collisional interactions. 

5. A mass spectrometer as claimed in any one of claims 2 to 4 including 
electrode means following the skimmer cone for extracting an ion beam 
containing analyte ions from the plasma for transmission to the mass analyser. 
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